Abstract
Objective-To compare a combination of epidural fentanyl and bupivacaine with bupivacaine alone for epidural analgesia in labour and to evaluate factors in addition to analgesia that may influence maternal satisfaction.
Design-A prospective randomised pilot study. Setting-Birmingham Maternity Hospital. Subjects-85 primiparous women who requested epidural analgesia in labour and their babies.
Interventions -Group 1 mothers were treated with bupivacaine conventionally, group 2 mothers with bupivacaine and fentanyl in a more complex way designed to provide satisfactory analgesia but with less troublesome side effects.
Main outcome measures-Overall maternal satisfaction, maternal perception of epidural analgesia and its side effects, and aspects of mothers' psychological states during labour, quantified using 100 mm visual linear analogue scales; the frequency of normal and operative deliveries; and measurements of neonatal wellbeing.
Results-Satisfaction was higher in group 2 mothers (median group difference +3 mm, 95% confidence interval +1 to +5, p=0012): this was associated with more normal deliveries (difference between proportions 0-23, 95% confidence interval +0*03 to +0.42); greater self control (median group difference -7 mm, -17 to -2, p=0003); and reduced unpleasantness of motor blockade (-10 mm, -19 to -5, p<0-001), sensory blockade (-5 mm, -11 to -2, p=0002) and shivering (-5 mm, -18 to 0, p=0046) at the expense of mild itching (0 mm, 0 to 0, p<0-001). Group 1 mothers found restricted movements more unpleasant (-1 mm, -11 to 0, p=0 006) and were more sleepy (-4 mm, -20 to 0, p=0032). The addition of fentanyl to bupivacaine reduced the requirement for local anaesthetic (-33 mg, -55 to -15, p<0-001) without compromising analgesia. No adverse effects in neonates were attributed to the use of fentanyl.
Conclusions-The already high maternal satisfaction from conventional epidural analgesia can be improved; epidural fentanyl may be combined with bupivacaine to reduce operative deliveries and confer other advantages that may increase maternal satisfaction. Further investigations should be performed to determine the exact mechanisms of these findings and, in particular, to develop a safe method of delivering such analgesia to women.
Introduction
The quality of epidural analgesia in labour has often been assessed by a simple statement that describes how well the mother was satisfied with the pain relief from her epidural. 1-3 Overall maternal satisfaction may, however, be influenced by many factors other than pain relief.
When used alone epidural opioids have been unable to provide adequate analgesia throughout labour,4`but the addition of the short acting, lipid soluble opioid fentanyl to bupivacaine has been more successful.3 -"' It remains unclear, however, whether combinations of opioids and bupivacaine appreciably reduce the incidence of operative deliveries" 2 and whether enhanced analgesia outweighs the inconvenience of using a controlled drug. " Our study was designed to evaluate some of the factors in addition to analgesia that may influence maternal satisfaction; at the same time we investigated the effects of a combination of epidural fentanyl and bupivacaine.
Methods
The study was approved by the research ethics committee. Healthy, English speaking, primiparous women at term with a singleton fetus with cephalic presentation were invited to participate if they requested epidural analgesia in labour. Mothers were not recruited if they had previously experienced or had any contraindication to epidural analgesia or if they had an abnormal fetus or a degree of pre-eclampsia that required treatment.
After setting up an intravenous infusion of Hartmann's solution an epidural catheter was inserted into a lumbar interspace using a 16 gauge Tuohy needle. Initially, 4 ml of 0 25% bupivacaine was given epidurally with the mother lying on her left side. After five minutes this dose was repeated with the mother lying on her right side unless her pain had disappeared. If the mother was still in severe pain the anaesthetist continued to top up with the same dose at minimum intervals of five minutes.
The study was explained to each mother when she was reasonably comfortable. Verbal consent was thus obtained when she was less distracted by her pain. The mother was then allocated to one of the two treatment groups (1 or 2) by opening a sealed envelope from a random series. Written consent was obtained when she had been made as comfortable as possible.
Mothers in group 1 were topped up by either a midwife or an anaesthetist with 5 ml of 0-25% bupivacaine; this was repeated after five minutes unless the mother's pain had disappeared. These top ups could be given at hourly intervals by the midwife, but the anaesthetist was called if analgesia was needed sooner. Mothers were allowed to sit or lie on their sides, although they were advised to sit up whenever top ups were given to provide perineal analgesia. Mothers in group 2 received either 4 ml of 0 25% bupivacaine for pain restricted to the abdomen, or 10 ml of 0-1% bupivacaine containing 50 [tg fentanyl if they had perineal pain.' Midwives were permitted to give these bupivacaine top ups at 10 minute intervals, but only anaesthetists gave top ups with fentanyl, which could be repeated after 20 After three such top ups the anaesthetist progressed to 4 ml boluses of 0-5% bupivacaine, provided that he or she was satisfied with the position of the epidural catheter. Any comfortable position that eliminated caval occlusion was allowed for normal deliveries in both groups. Whenever an episiotomy was required the midwife tested the perineum for sensation and infiltrated lignocaine if necessary. If an operative delivery was required the anaesthetist ensured that appropriate anaesthesia was provided and positioned the patient with a 150 left lateral tilt. Obstetricians were not told which treatment each mother had received. The management of labour and delivery was similar for all mothers according to the hospital's standard regimens.
The anaesthetist attended deliveries and collected blood samples from the umbilical vein and artery; the samples were analysed to determine pH, carbon dioxide tension, oxygen tension, and base excess. Apgar scores at 1 and 5 minutes were estimated by either the attendant midwife or a paediatrician. Intramuscular naloxone was given to neonates who were judged to have ventilatory depression if their mothers had been treated with any opioid during labour. The anaesthetist assessed each mother individually and decided when she could leave the delivery suite'4 if there were no obstetric problems.
On the day after delivery all mothers were interviewed by the same consultant anaesthetist (ML), who was unaware of the technique used; mothers quantified their perception of epidural analgesia and its side effects and aspects of their psychological state during labour using separate 100 mm visual linear analogue scales. Whenever a mother denied experiencing any particular side effect she was awarded a score of zero for that problem and did not complete the relevant analogue scale.
Statistical analyses were performed using the MannWhitney U test, and group differences are given with 95% confidence intervals.
Results
Eighty five mothers were included in the study during a two month period; 42 were allocated to group 1 and 43 to group 2. The two groups were similar with respect to age, weight, dilatation of the cervix at the start ofepidural analgesia, lumbar space used, analgesia beforehand, and frequency of inductions with oxytocin (table I). Women in group 1 had their labours augmented with oxytocin more often than those in group 2, but the difference was not significant (table I) . Epidural analgesia was managed by the first three authors.
Forty mothers (93%) in group 2 experienced perineal pain and were therefore treated with bupivacaine and fentanyl. The greatest amount of fentanyl received by any woman was 400 [tg over 16 BMJ VOLUME 302
hours analgesia, but only one mother (in group 1) needed top ups of 0 5% bupivacaine. Six mothers in group 1 received fentanyl as part of a top up in preparation for an operative delivery.5 Table II shows that mothers in group 2 received less bupivacaine than those in group 1 over a similar time. One mother from group 1 received 100 tg fentanyl 38 minutes before delivery, as part of a top up in preparation for an operation. She subsequently had a non-rotational forceps delivery, which proved difficult and traumatic; her baby was born with a bruised and cut face, Apgar scores of 5 and 7 at 1 and 5 minutes respectively, and normal biochemical values. The baby improved after being given intramuscular naloxone and oxygen simultaneously using intermittent positive pressure ventilation but required transfer to the neonatal unit for treatment of his facial injury.
One mother from group 2 received 150 Ftg fentanyl during her labour; the last fentanyl top up was 116 minutes before a normal delivery, which was complicated by mild shoulder dystocia. The mother had also received 200 mg pethidine before her epidural; the last dose was five hours before delivery. The baby had Apgar scores of 8 and 8 at 1 and 5 minutes respectively and normal biochemical values. Naloxone was given to this baby by the midwife because of the recent use of opioids in the mother. It was not clear that the baby had ventilatory depression, and even after naloxone he did not recover immediately but was troubled by tachypnoea and grunting for another two hours after birth.
Factors that may have contributed to overall maternal satisfaction are listed under sensation, side effects, and psychological state (table V) . There were no appreciable differences between the groups in scores for pain before and after the epidural or during normal deliveries. Calculated analgesia scores (pain score before epidural minus pain score after epidural) and the urge to push during the second stage of labour were also similar in both groups. The unpleasantness of leg weakness, numbness, restricted movements, and shivering were all significantly less in group 2 mothers, although 14 (33%) experienced mildly troublesome itching, their median score for itching being 14 mm. Group 2 mothers were also more awake, and they had greater self control with epidural analgesia. Finally, although overall satisfaction was high in group 1 mothers, it was significantly higher in group 2 mothers.
Discussion
Our most striking finding, which has not been reported previously, is that women who received a combination of bupivacaine and fentanyl were roughly twice as likely to have a normal delivery (table III) Interestingly, mothers in group 1 felt more restricted than group 2 mothers. Presumably the group 1 mothers felt restricted because of their leg weakness whereas those in group 2, although having the power to move, had been asked to stay lying on their sides. Group 2 mothers were positioned in this way in the hope of limiting caudal spread of local anaesthetic solution, thus reducing sacral neural blockade, which may be associated with instrumental deliveries'8; we expected to provide satisfactory analgesia without the influence of gravity because the site of action of fentanyl is in the spinal cord itself, rather than the sacral nerves.3 Also, interestingly, group 1 mothers felt more sleepy. Although sedation is a recognised side effect of local anaesthetics,'9 it is also possible that group 2 mothers were able to rest more, owing to their position, or that group 1 mothers were simply more tired before labour. In the mothers we studied fentanyl probably did not have a more troublesome sedative effect than bupivacaine alone.
No adverse effects were attributed to fentanyl in the neonates of mothers who were treated with this drug (table IV) . Although one neonate in each group was treated with naloxone, neither infant appeared to be suffering from purely opioid induced ventilatory depression, and in both cases the indication for naloxone can be questioned. Neurobehavioural tests20 were not used in our pilot study, but their use in future studies may provide a more sensitive indicator of residual effects of both bupivacaine and fentanyl in neonates.
Our use of fentanyl was restricted within a total dose that had previously been shown to be safe9 and for treating perineal pain, which is a recognised indication for epidural fentanyl.3 Possibly, if the safety of a greater total dose of epidural fentanyl can be assured then the benefits that we have found may be increased. Fentanyl has been used in obstetric epidural analgesia without serious complications except for a case of profound ventilatory depression that was reported in a patient undergoing caesarean section.'4 The epidural block in this case was unusually high (it extended to C4), and this high block was probably a major contributing factor. Nevertheless, the case reinforces the need for constant vigilance with any technique of epidural analgesia in obstetrics.
The major disadvantage that we found with the combination technique was that the required frequency of top ups resulted in a heavy workload for the anaesthetist. A similar problem could be expected if midwives are instructed and permitted to give such top ups. We fear that this successful technique will be considered too onerous and therefore impracticable in hospitals where there is concern over the workload of junior doctors and where chronic midwifery staff shortages exist. Unless these problems can be overcome, therefore, there is a real need to search for an alternative system to deliver similar techniques of analgesia. Epidural infusions of local anaesthetics have not been shown to reduce the frequency of operative deliveries, although they may reduce the need for frequent top ups,22' and the addition of fentanyl has decreased the requirement for local anaesthetic. 9 
